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(54) INDAZOLE DERIVATIVES 

(71) We, CHUGAI SElYAKU KABUSHIKI KAISHA, a Japanese body 
corporate of No. 5—1, 5-chome, Ukima, Kita-ku, Tokyo, Japan, do hereby declare 
the invention, for which we pray that a patent may be granted to us, and the 
method by which it is to be performed, to be particularly described in and by the 
following statement: — 7 

This invention relates to indazole derivatives. 

The invention provides indazole derivatives having the formula: 



(I) 



wherein X is a hydrogen atom, a halogen atom or lower alkyl group; each of R and 

R is a hydrogen atom, a lower alkyl group or a lower alkenyl group, or R and R\ 10 

together with the nitrogen atom to which they are attached, form an unsubstituted 

or substituted heterocyclic ring; and n is 1, 2 or 3. 

The indazole derivatives of the formula (I) are novel compounds having 
tranquilizing activity, antidepressive activity, anti-inflammatory activity 
circulatory activity, etc., and are useful as medicines. Thus, the invention also 15 
provides a pharmaceutical composition comprising, as active ingredient, an 
indazole derivative of the invention and a pharmaceutically-acceptable diluent or 
earner therefor. 

Examples of indazole derivatives of the invention are: (1) indazole derivatives 
having the formula: 20 



(II) 



(Cam No.501 872-999079) 
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wherein X is as defined above with respect to formula (I); each of R and R' is a 
lower alkyl group or an alM group, or R and R\ together with the nitrogen atom to 
which they are attached, form a heterocyclic ring optionally substituted by a lower 
alkyl group; and n is 2 or 3; 
(2) indazole derivatives having the general formula: 



(HI) 



wherein X is as defined above with respect to formula (I); and each of R and R' is a 
lower alkyl group, or R and R\ together with the nitrogen atom to which they are 
attached, form an unsubstituted or substituted heterocyclic ring; 
(3) indazole derivatives having the formula 



(IV) 



where X and n are as defined above with respect to formula (I). 
(4) indazole derivatives having the formula: 




XxjO 



(V) 



wherein X and n are as defined above with respect to formula (I); 
(5) indazole derivatives having the formula: 



(VI) 



wherein X is defined above with respect to formula (I); each of R and R' is a 
hydrogen atom or a lower alkyl group, or R and R\ together with the nitrogen 
atom to which they are attached, form a heterocyclic ring optionally substituted by 
a phenyl group; and n is 2 or 3. 

According to the invention, the indazole derivatives of the invention can be 

firepared as follows: 
1) indazole derivatives of formula (II) can be prepared by reacting a compound 
having the formula: 



(VII) 



T 



wherein X is as defined above with respect to formula (I), with a compound having 
the formula: 



(VIII) 



wherein X' is a halogen atom, and R, R' and n are as defined above with respect to 
formula (II); 
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Sviij WormSa:^" ° f f0rmUla (DI) Ca " be ?KpUti by reacting a com P oun ° 



(IX) 

CH r 0H 

wherein X is as defined above with respect to formula (I), with a compound having 
the formula: 

(X) \ 

wherein R and R' are as defined above with respect to formula (III)- 

(3) indazole derivatives of formula (TV) can be prepared by reacting a compound 

having the formula: v 



(XI) 



wherein X is as defined above with respect to formula (I), with a compound bavin* 
the formula: e 

0 

^n- M ^il (XII) 



wherein X' is a halogen atom and n is as defined above with respect to formula (IV 
(4) indazole derivatives of formula (V) can be prepared by reacting a compound 
having the formula: . 



0h\ — N ^X) (Xm) 



where X and « are as defined above with respect to formula (I), with hydrazine- 
UviiV^fo^lP^ 0rmula (VI) can be P^P^ b y reducing a compound 




wherein n f is n being as defined above with respect to formula (VI), X is as 
defined above with respect to formula (I), and R and R' are as defined above with 
respect to formula (VI). 

In the formulae (I) (II), (III), (VI), (VIII), (X) and (XIV), R and R f may be the 
same or different. In formulae (I), (III) and (X), when R and R' taken together 
torm a substituted heterocyclic ring, the substituent may be, for example, a methyl 
group or a phenyl group. In formulae (II) and (VIII), when R and R' taken together 
form a substituted heterocyclic ring, the substituent may be, for example, a methyl 

As used herein, a lower alkyl group is one containing from 1 to 4 carbon atoms 
(e.g. a methyl group, an ethyl group or an n-butyl group), and a lower alkenyl 
group is one containing 2, 3 or 4 carbon atoms (e.g. an alkyl group). 
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The heterocyclic ring is exemplified by a morpholino group, a pipendino 
group, a piperazino group, a pyrrolidino group, a 1,2,3,6-tetrahydropyridino 
group, ana a phthalimido group. 

The compound of the formula (VII) used in the process (1) as a starting 
) material can be obtained by diazonizing a 2-aminobenzophenone derivative, ring- 5 
closing the diazonized product with sodium sulfite and treating the product with 
stannous chloride (Benchte der Deutschen Chemischen Gesellschaft, vol. 29, p. 
1255 (1896). 

The compound of the formula (XIV) used in the process (5) as a starting 
3 compound is a novel compound and is prepared by, for example, the following io 
reaction: 




x 

XMCH^'-COOR ' "tj^J 



(CH^-COO*" 




wherein R, R' and ri are as defined above with respect to formula (VI); X is as 
defined above with respect to formula (I); X' is a halogen atom; and R" is a lower 

3 alkyi group. " 15 

The compound of the formula (IX) used in the process (2) as a starting 
compound is prepared by reacting the compound of formula (VII) with 
formaldehyde andandustrially without separation of this intermediate it can be 
immediately reacted with the amine of the formula (X). 

0 In the practice .of the process (1) of the invention the reaction of the 20 

compound of the formula (VII) with the compound of the formula (VIII) is carried 
out in a suitable organic solvent, for example dimethylformamide, toluene, 
methanol, ethanol and at a temperature of room temperature or above generally 
for 10 — 90 minutes. 

5 It is preferable to use an excessive molar amount of the compound of the 25 

formula (VIII) in comparison with the compound of the formula (VII), and in order 
to carry out the reaction smoothly and increase the yield, it is favorable to use a 
condensating agent, for example, an equimolar amount or an excessive molar 
amount of sodium hydride, sodium alcoholate, sodium amide or sodium 
0 hydroxide. In the case wherein the starting compound of the formula (VIII) is in 30 
the form of hydrochloric acid salt, it is used after the conversion to a free amine 
with the use of base such as sodium hydroxide and dissolving the free amine in a 
solvent such as toluene. 

And in the industrial practice of this process, if a quaternary ammonium salt 
5 such as triethylbenzylammonium chloride is used as a phase transfer catalysis, 35 
water can be used as a solvent. 

In the practice of the process (5), the reduction reaction of the 
compound of the formula (XIV) is carried out at a temperature of 
room temperature or above; preferably reflux temperature of the re- 
ft action mixture, for 10—60 minutes after dissolving the compound (XIV) in a 40 
suitable solvent such as tetrahydrofuran or diethyl ether and adding an equimolar 
or excessive molar amount of a usual reducing agent such as lithium alminum 
hydride to the solution. 

In the practice of the process (2), the compound of the formula (IX) is reacted 
5 with the amine of the formula (X) in a suitable solvent, for example ethanol or 45 
methanol. The reaction is carried out at room temperature or a temperature 
higher than room temperature, preferably reflux temperature of the reaction 
mixture, for I — 5 hours. Preferably the amine of the formula (X) is used in the 
equimolar or an excessive molar amount in comparison with the amount of the 
) compound of the formula (IX). An appropriate catalyst used as sodium hydroxide 50 
or potassium hydroxide may be used. When the desired compound is obtained 
from the compound of the formula (VII) through the compound of the formula 
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E a wA,,l aCti 2 n can - e f arried , out *? a onc - ste P procedure by adding 
222*5 % and amine simultaneously to the corapoun S of the formula (VII) and 
reacting them under similar conditions. 

In the practice of the process (4), the compound of the formula (XIII) is 
5 dissolved in an organic solvent such as ethanol and reacted with an equimolar or 
excessive molar amount of hydrazine, preferably hydrazine hydrate. The reaction 

^rA^lSTon^i 01 a temperature above * preferab,y reflux 

in Isolation of the product (I) from the reaction mixture can be carried out bv 

K k re f 0n m"ture into ice-water, extracting the mixture with an organic 
such as benzene or chloroform, washing the extract with water, drying the 
rnnv5 a 3'! furU ? er conc . entr ?j ul S «• The product (0 is generally an oil and cm be 
converted to an inorganic acid salt thereof such as hydrochloride and sulfate or an 
organic acid salt such as oxalate, malonate and succinate. 

The compound of the formula (I) obtained according to the invention is a 15 
novel compound and is useful as a medicine having tranquilizine activity 
antidepressiye activity, anti-inflammatory activity, circulatory activity etc 

The following examples are intended only to illustrate the invention and the 
invention is not im terf hv th» » 9 m.i« 



15 



Samples 


Anti-reserpine activity 


Compound of Example 3 


0.7 


Compound of Example 7 


1.0 


Compound of Example 8 


0.7 


Compound of Example 9 


0.7 


Compound of Example 10 


1.0 


Compound of Example 16 


0.5 


Compound of Example 29 


1.0 


imipramine 


1.0 


desipramine 


1.0 



n .. Experimental Example 2. 

35 Barbiturate potentiation 
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invention is not limited by the examples. 

20 . . Experimental Example 1. 

Antt-reserpine activity 

, ddY Strain male mice (4—5 weeks old, body weight 23—25 g) were 
intrapentoneally treated with 5 mg/kg of reserpine aid after 3 hours the rectd 
temperatures were determined. Referring to the determined temperatures, the 

25 mice were divided into groups of 6 mice each to make the mean temperature of 25 
each group as much the same as possible. 4 hours after the administration of 
reserpine, 100 mg/kg each of the samples was orally administered to the mice 
Rectal temperatures were determined 1 hour and 3 hours after the orai 
administration of the samples and effects of the samples on rectal temperature 

30 were calculated as a ratio with.the control drug, that is, imipramine, according to 30 
the following equation to obtafin the values shown in Table L 

Temperature difference between groups treated with samples and a control 
group (treated with vehicle) 

Temperature difference between a group treated with imipramine and a 
control group (treated with vehicle) 

TABLE L 



ddY Strain male mice (4—5 weeks old, body weight 23—28 c) in erouDs of 5 35 
mice each were orally treated with 100 mg/kg of samples and 3C I minutS affer the 
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6 



oral administration the mice were intraperitoneally treated with 100 rag/kg of 
hexobarbital. Duration of loss of righting reflux due to hexabarbitol was 
determined and barbiturate potentiation ratios with control groups were 
calculated. The calculated values are given in Table 2. Imipramine, desipramine 
5 and diazepam were used as control drugs. 5 

TABLE 2. 



Samples ^ . _ 


Barbiturate potentiation 


Compound of Example 1 


3.-0 


Compound of Example 2 


• i « 

* 1.5 


Compound of Example 3 


1.5 


Compound of Example 4 


1 .2 


Compound of Example 6 


2.9 


Compound of Example 7 


1.9 


Compound of Example 8 


1.3 


Compound of Example 10 


1.0 


Compound of Example 1 1 


1.3 


Compound of Example 12 


1.0 


Compound of Example 14 


1.7 


Compound of Example IS 


1 A 

1.4 


Compound of Example 17 


1 A 

1.0 


Compound of Example 19 


1.2 


Compound of Example 20 


1.6 


Compound of Example 23 


1.3 


Compound of Example 25 


1.1 


Compound of Example 29 


1.7 


Compound of Example 34 


2.5 


imipramine 


1.3 


desipramine 


1.5 


diazepam* 


2.3 


*5 mg/kg was orally administered. 



Experimental Example 3. 
ddY Strain mice and Wistar-Imamichi strain rats were used to inspect acute 
toxicity and subacute toxicity (30 days; oral administration) of a compound of the 
10 formula [I]. 10 
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TABLE 3 




j LD 50 (mg/kg p.o,) 


Subacute toxicity 








Sample 


mouse rat 


rat 


Compound of Example 10 


<$ 580 3 000- 
9 660 5000 


not fatal at a dose of 100 
ms/ksi no abnormal cvmn. 
torn at this dose. 


Imipramine 


350 900 


not fatal at a dose of 50 
rag/kg; At this dose normal 
increase in body weight is 
depressed and hemoglobin 
and blood urine nitrogen 
are reduced. Marginal part 
of liver appears dull. 
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Example 1. 

,™ D J™ eth / la ^oethyl chloride hydrochloride (4.32 g) was dissolved in water 
IZU ml) and the solution was alkalized by the addition of aqueous sodium 
hydroxide solution. Then the solution was thoroughly mixed with toluene (30 ml) 
^ n oo the x or 8 an J i F Iaver was dri ed over sodium sulfate. Separately, 3-phenylindazole 
(3,88 g) was dissolved in dimethyl fonnamide (60 ml) and sodium hydride 5<f/ 
pure, (1 15 g) was added to the solution, followed by adding dropwise the 
previously prepared toluene solution. The mixture was heated to 70°C and stirred 
for 75 min. at that temperature and then poured into ice-water and extracted with 
chloroform. The extract was; washed with water, dried over sodium sulfate and 
concentrated by evaporation*. The residue was treated with ether-hydrochloric 
acid to form hydrochloride. Tft$ product was recrystallized from ethanol-ether to 
obtain i 2.0 g of l-dimethylanimoethyl-3-phenyIindazole hydrochloride (m.p. 
163 — 165 C). 
An al ys is ' 

Calcd forC 17 H 20 N 3 Cl: C, 67.65; H,6.68; N, 13.92 (%) 
Found: C, 67.36; H, 6.59; N, 13.72 (%) 

Example 2. 

By the procedure similar to that described in Example 1, 3-phenyl-5-chloro- 
lndazole (4.57 g) and dimethylaminoethyl chloride hydrochloride (4.32 g) were 
treated to obtain 3.5 g of l-dimethylaminoethyl-3-phenyl-5-chIoroindazole hydro- 
chloride (m.p. 20O— 201° C). 
Analysis* 

Calcd for C n H l9 N,Cl: C, 60.72; H,5.70; N, 12.49 (%) 
Found: C, 60.99; H,5.74; N, 12.53 {°/ Q ) 

Example 3. 

By the procedure similar to that described in Example 1, 3-phenyl-5- 
methyhndazole (4.17 g) and dimethylaminoethyl chloride hydrochloride (4.32 g) 
were treated to obtain 4.0 g of l-dimethylaminoethyl-3-phenyl-5-methylinda2ole 
hydrochloride (m.p. 191— 192°C). 
Analysis' 

Calcd. for CH^Cl: C, 68.45; H,7.02; N, 13.30 (%) 
Found: C, 68.42; H,7.17; N, 13.28 (%) 

Example 4. 

By the procedure similar to that described in Example 1, 3-phenyI-5-chloro- 
mdazole (4.57 g) and diethylaminoethyl chloride hydrochloride (5.16 g) were 
treated to obtain 5.1 g of l-diethylaminoethyl-3-phenyl-5-chloroindazole hydro- 
chloride (m.p. 185— 186°C). 
Analysis* 

Calcd. for C„H M N,C1,: C, 62.64; H.6.36; N, 11.54(%) 
Found: C, 62.41; H.6.23; N, 11.33 (%) 
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Example 5. 

By the procedure similar to that described in Example 1, 3-phenyl-5-methyl- 
indazole (4.17 g) and diethylaminoethyl chloride hydrochloride (5.16 g) were 
treated to obtain 4.0 g of I-diethylaminoethyl-3-phenyl-5-methylindazole hydro- 
5 chloride (m.p. 131 — 133°C). 5 
Analysis: 

Calcd. for C^H^a C, 69.85; H,7.62; N, 12.22 (%) . 
Found: C t 69.81; H,7.59; N, 12.01 (%) 

Example 6. 

10 By the procedure similar to that described in Example 1, 3-phenylindazole 10 

(3.88 g) and diethylaminoethyl chloride hydrochloride (5.16 g) were treated to 
obtain 2.0 g of l-diethylaminoethyl-3-phenylindazole hydrochloride (m.p. 
114— 118°C). 
Analysis' 

15 CaIcd.forCuHMNsa.HsO: C, 65.60; H,7.53; N, 12.08 (%) 15 
Found: C, 65.16; H.7.25; N,11.79(%) 

Example 7. 

By the procedure similar to that described in Example 1, 3-phenylindazole 
(3.88 g) and dimethylaminopropyl chloride hydrochloride (4.74 g) to obtain 3.5 g of 
20 l-dimethylaminopropyl-3-pnenyIindazoIe hydrochloride (m.p. 140— 143°C). 20 
Analysis: 



CalcdforCHaNjCl^HjO: C61.44; H,7.44; N,11.94(%) 
Found: C, 61.04; H,7.55; N, 11.72 (%) 



Example 8. 

25 By the procedure similar to that described in Example 1, 3-phenyl-5-chloro- 25 

indazole (4.37 g) and dimethylaminopropyl chloride hydrochloride (4.74 g) were 
treated to obtaili 4.74 g of l-dimethylaminopropyl-3-phenyl-5-chloroindazole 
hydrochloride (m.^ 158— 160°C). 
Analysis* ^ 

30 CalcdforCuH^NA: C, 61.72; H,6.04; N, 12.00 (%) 30 
Found: C, 61.47; H.5.95; N, 11.71 (%) 

Example 9. 

By the procedure similar to that described in Example I, 3-phenyl-5- 
bromoindazole (4.10 g) and dimethylaminopropyl chloride hydrochloride (3.56 g) 
35 were treated to obtain 4.0 g of l-dimethylarainopropyl-3-phenyl-5-bromoindazole 35 
hydrochloride (m.p. 149— 150°C). 
Analysis* 

Calcd. for CHmNjCIBh C, 54.77; H, 5.36; N, 10.65 (%) 
Found: C, 54.35; H.5.46; N, 10.17 (%) 

40 Example 10. 40 

By the procedure similar to that described in Example 1, 3-phenyl-5-methyl- 
indazole (4.17 §) and dimethylaminopropyl chloride hydrochloride (4.74 g) were 
treated to obtain an oily product. The product was purified through distillation 
under reduced pressure to obtain 3.5 g of l-dimetnylaminopropyl-3«phenyl-5- 

45 methylindazole (b,p. 185°C/0.5 mmHg). 45 
Analvsis* 

Calcd. for C 19 H a N 3 : C, 77.78; H.7.90; N, 14.32 (%) 

Found: C, 77.68; H.7.85: N, 14.11 (%) 

The resulting oily product was reacted with oxalic acid to obtain 3.4 g of 1- 
50 dimethylaminopropylO-phenyl-5-methylindazole oxalate (m.p. 184— 185°C). 50 
Analysis: 

Calcd. for C^NA: C, 65.78; H, 6.57; N. 10.96 (%) 
Found: *" ~ C, 65.53; H,6.58; N, 10.82 (%) 

UDimethylaminopropyl-3-phenyl-5-methylindazole was converted by a 
55 conventional way to its hydrochloride having a melting point between 1 39~ 140°C. 55 
Analysis* 

Calcd. for C„H M N,Ci: C, 69.18; H.7.33; N, 12.74 (%) 
Found: C, 69.01; H.7.28; N, '2.68 (%) 
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_ , J Example II. 

n 9 o By , the J ,r ° ced, i" similar . to J h,t described in Example I, 3-phenylindazole 
(3 88 g) an<f pipendmopropyl chloride hydrochloride (5 94 g) were treared to 
2oSo2°Q g ^P^^PyW-P^yKndBOle hyLc hloride (m.p 
Analysis: 

Calcd forCH^Cl: C, 70.87; H.7.36; N,11.81(°/) 
Found: C, 71.11; H,7.39j NJl^fe) 

_ . Example 12. 

By the procedure similar to that described in Example 1 3. D henvl-5- 
to ofe Ti ? . g) . and .2lP e ridinopropyl chloride hydrocffid wer?trea ed 
(m.J 222-223 ? C) 1 - p,pend,no P ro Py r - 3 -P^ n y , - 5 - n 'ethylindazole hydrochloride 
Analysis: 

Calcd forCH^a: C, 71.43; H.7.63; N,11.36(%) 
Found: C, 71.50; H.7.61; ^11.47$) 

,„ , Example 13. 

3-Pnenyl-5-methylindazole (4.17 g) was dissolved in dimethvlformamirfe m 

s ^?n n , d *° d Um M / de ** P 4 8) was * tfiSSS XvZHy 
stirring it at room temperature for 10 min. To the resulting solution was added 
dropwise a solution of diethylaminopropyl chloride (3.59 g) in 30 ml of tofuene 
The mixture was stirred at 70°C for 1 hour and poured into ice-water and 
h ,th S Uoi ; of0r ?- J 1 * extract was washed with water, dried over sodium 
sulfate and concentrated by evaporation. The residue was treated with ethe£ 

Analysis: 

Calcd.forC ll H u N l Cl: -;C, 70.47; H.7.89; N, 11.74 (%) 
Found: "§.70.24; H.8.26; N,11.28&) 

Example 14. 

• a y ,f P, ro « d u,re similar to that described in Example 13, 3-phenyl-5-chloro- 
indazole (4.57 g and morpholinoethyi chloride (3.59 g) were treated to obt Jn 3 7 g 
226-S(5 1D ° ethy U3 " P h enyl-5-chloroindazlle hydrochloride (m.p 8 
Analysis: 

Calcd.forC w H M N,OCl t : C, 60.32; H.5.60; N, 11.11 (%) 
Found: C, 60.55; H.5.59; N, I1.22(^) 

Example 15. 

m..h I a f r< ^ C . d -» Ur ? si ?^ ar t0 . that de scribed in Example 13, 3-phenyl-5- 
methyhndazoie (4.17 g) and 1-morpholinopropyl chloride (3.93 g) were treated to 
On M80^-182°C) 1 - mor P holino P ro Py 1 - 3 -P hen y 1 -5-methylindazole hydrochloride 
Analysis: 

Calcd forCH^OCl: C, 67.82; H.7.05; N,11.30(%) 
Found: C, 67.89; H.6.85; N.11.36&) 

Example 16. 

n Qo \ a P roc ed u re similar to that described in Example 13, 3-phenylindazole 
(3.88 e) and N.methy;piperazinopropyl chloride (4.24 g) were treated to obtain 6.8 
!22— 224 0 C) me eraZin ° pr0Pyl " 3 " phenyI indazole hydrochloride (m.p. 
Analysis: 

Calcd LforC 11 H a N < Cl 1 .H J 0: C, 59.29; H.7.11; N, 13.17 (%) 
Found: C, 59.54; H.7.02; n| 13.23 (°/j 

Example 17. 

inH^iw! F rot ; edu 5 e K? imil \ r that d ?scribed in Example 13, 3-phenyl-5-methyl- 
n ™ i 417 #) and N-methylpiperazmopropyl chloride (4.24 g) were treated to 

^^^^sfisr^ 0 ^ ' 3 ■ phenyl ■ 5 ■ methyiinda2 ° ie 



10 



1,489,280 



10 



40 



Analvsis* 

Calcd.forC 1J H J0 N 4 CU.l/2H 2 O: C,61.39; H,7.25; N, 13.02 (%) 
Found: C, 61.10; H.7.01; N,13.05(%) 

Example 18. 

5 By the procedure similar to that described in Example 13, 3-phenyl-5-methyl- 5 

indazole (4.17 g) and diallylaminopropyl chloride (4.17 g) were treated to obtain 
4.3 g of l-dialiylaminopropyl-3-phenyl-5-methyIindazole hydrochloride (m.p. 
81— 82°Q. 
Analy sis * 

10 Calcd. for (^H tt N,Cl: C, 72.33; H,7.39; N 1 11.00(%) 10 

Found: C, 72.74; H,7.88; N,11.07(%) 

Example 19. 

(a) 3-Phenyl-5-chloroindazole (129 g), paraformaldehyde (0.35 g), morpholine 
15 (1.91 g) and IN aqueous sodium hydroxide solution (1 ml) were added to 40 ml of 15 
ethanol and the mixture was allowed to react under reflux. The reaction mixture 
was concentrated and then the residue was dissolved in chloroform, washed with 
water, dried over sodium sulfate and concentrated. The residue was treated with 
column chromatography to obtain 1 .7 g of i-morpholinomethyl-3-phenyl-5-chloro- 
20 indazole having a melting point of between 1 55—1 56° after recrystallization from 20 
methanol. 
Analysis' 

Calcd. for Q.H^OCl: C, 65.95; H,5.53; N, 12.82 (%) 
Found: C, 65.63; H,5.44; N, 12.69 (%) 

25 (b) 3-Phenyl-5-chloroindazole (9.16 g), paraformaldehyde (1.5 g), and 5% 25 

aqueous sodium hydroxide solution (1 ml) were added to ethanol (40 ml) and the 
mixture was heated under reflux for 3 hours. After cooling the mixture, the 
precipitated crystals were recovered by filtration to obtain 8.0 g of 1-hydroxy- 
methyi-3-phenyl-5-e$loroindazole (m.p. 144— 146°C). 

30 Analysis* * 

Calcd. for CuH^OCI: C, 65.00; H, 4.29; N, 10.83 (%) 
Found: C, 65.21; H,4.32; N, 10.71 (%) 

The product obtained above and morpholine were treated by a procedure 
similar to that described in (a) of Example 19 to obtain the same product as 
35 produced in (a) of Example 19. 35 

Example 20. 

By the procedure similar to that described in Example 19, 3-phenyl-5-methyl- 
indazole (3.13 g), paraformaldehyde (0.53 g) and pyrrolidine (2.1 g) were treated 
to obtain an oily product. The product was treated with ether-hydrochloric acid to 
produce 3.8 g of l-pyrrolidino-methyl-3-phenyl-5-methylindazole hydrochloride 
having a melting point between 161— 162°C after recrystallization from ethanol- 

ether. 
Analysis* 

Calcd. for C^HnNjCl: C, 69.61 ; H, 6.76; N, 12.82 (%) 
45 Found: C, 69.37; H,6.69; N, 12.99 (%) 45 

Example 21. 

(a) By the procedure similar to that described in Example 19, 3-phenylindazoIe 
(2.91 g), paraformaldehyde (0.50 g) and N-phenylpiperazine (4.87 g) were treated to 
obtain 4.3 g of l-N-phenylpiperazinomethyl-3-phenylindazole having a melting . 

50 point between 109— 110°C after recrystallization from ethanol. 5( 

Analysis: 

Calcd. for C^N,: C, 78.23; H, 6.57; N, 15.21 (%) 
Found: C, 78.39; H.6.42; N, 15.31 (%) 

(b) 3-Phenylindazole (9.7 1 g), paraformaldehyde (2.25 g) and 5% aqueous sodium 

55 hydroxide solution (1 ml) were added to ethanol (40 ml) and the mixture was 55 

heated under reflux for 3 hours. After cooling the reaction mixture, the 
precipitated crystals were recovered by filtration to obtain 8.7 g of 1- 



4C 
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hydroxymethyl-3-phenylindazole having a melting point between 103— 105°r 

after recrystallization from ligroine. F owween iu>- iu:> c 

Analsysis: 

Calcd for C M H ia N,0: C, 74.98; N, 5.39; N, 12.49 (%) 
Foun * C, 74.92; H.5.18; NJ2.61 (%) 

I ; H yf r 2 x y meth yl-3-Phenylindazole obtained above and N-pheny!piperazine 
were treated by a procedure similar to that described in (a) of Example 19 to 
obtain the same product as produced in (a) of Example 22. CAdmpie Ay 10 

Example 22. 

' a i ? ,f iJf 0 x edure similar t0 that described in Example 19, 3-phenyl-5-meth vl- 
indazole (2.ds g), paraformaldehyde (0.35 g) and 2-(4^cLropheS-L2 3 6-tetra- 
hydro^methylpyridine (40 g) were treated to obtain 2.8 g P 0 f W$ih£l 
pheny ) - l',2' $ 6' - tetrahycfro - 4' - methyl] - pyridinomethyl - 3 - pheS 5- 
methyl-mdazole (m.p. 130— 131 °Q. p«enyi > 

Analysis: 

Calcd for Q 7 H M N,C1: C, 75.77; H.6.12; N,9.82(%) 
Found: C, 76.19; H,6.13; N, 10.28 (%) 

^ t_ B J ! hc F ocedure similar to that described in Example 19, 3-ohenvl-5- 
roethyhndazole (13.7 g) and paraformaldehyde (2.4 g) were treated to obtkin 13.1 g 
of l-hydroxy-3-phenyl-5-methykndazoIe (m.p. 109 — 1 ll°C) 
Analysis: 

Calcd for C 15 H 14 N 2 0: C, 75.61; H,5.92; N, 11.76 (%) 
Found - Q 75.54; H.5.82; N, 11.76 00 

1-Hydroxyme^ obtained above and 2-(4'- 

chlorophenyl)-! 2,3,6 : tetrahy<Jro-4-methylpyridine were treated by a procedure 
similar to that described in fa) of Example 19 to obtain the same product as 
produced in (a) of Example 22^ " ^ 

Example 23. 

1 -Hydroxy methyi-3-j>henylindazole (2 g), morpholine (0.84 g) and 5% aqueous 
sodium hydroxide solution (1 ml) were dissolved in ethanol (30 ml)' and the 
mixture was heated under reflux for 3 hours. After completion of the reaction the 
mixture was concentrated under reduced pressure. The resulting oily residue' was 
treated with ether-hydrochloric acid to obtain l-morpholinomethyI-3- 
phenyhndazole having a melting point between 166— 167°C (decomposition) after 
recrystallization from ethanol-ether. 
Analysis: 

Calcd for QsH^jOCl: C, 65.55; H, 6.1 1 ; N, 12.74 (%) 
Found - C, 65.48; H,6.26; N, 12.58 (%) 

Example 24. 

3-Phenyl-5-methyUndazole (4.17 g) was dissolved in dimethylformamide (70 
ml) and to the solution was added sodium hydride 50% pure (0.96 g) followed by 
stirring at room temperature for 10 minutes. To the resulting mixture was added a 
solution of phthahmidopropyl chloride (4.47 g) in dimethylformamide (50 ml) 
followed by stirring at 95°C for 6 hours. The reaction mixture was poured into ice- 
water and then extracted with chloroform. The extract was washed with water 
dried over sodium sulfate and concentrated under reduced pressure to obtain 4 9 g 
°i /-P*™^ hay ing a melting point between 

131— 132°C after recrystallization from methanol. 
Analysis: 

Calcd for C M H 21 N 3 0 2 : C, 75.93; H,5.35; N, 10.63 (%) 
Fou n d * Q 75.96; H,5.27; N, 10.61 (%) 

Example 25, 

• ^ B ? P r< ? cedur e similar to that described in Example 24, 3-phenyI-5-chloro- 
mdazole (9.2 g), sodium hydride 50% pure (2.3 g) and phthahmidopropyl chloride 
(9 0 g) were treated to obtain 10.4 g of i-phthalimidopropyl-3-phenyl-5-chloro- 
indazole. Re crystallization from methanol gave a product having a melting point 
between 121 — 122°C 
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Analysis* 

Calcd. for C^HLNjOaCl: C, 69.31; H,4.36; N,10.10(%) 
Found: C, 69.33; H,4.43; N, 10.34 fe?) 

Example 26. 

5 By the procedure similar to that described in Example 24, 3-phenylindazole 5 

(7.76 g), sodium hydride 50% pure (2.3 g) and phthalirridopropyl chloride (9.0 g) 
were treated to obtain 8.0 g of l-phthaiinrudopropyl-3-phenylindazole having a 
melting point between 129— 130°C after recrystalhzation from methanol. 
Analysis* 

10 Calcd. for C^H^O,: C, 75.57; H.5.02; N,11.02(%) 10 

Found: C, 75.57; H.4.99; N,11.|0(%) 

Example 27. 

l-N-Monomethylcarbamoylethvl-3-phenylindazole (m.p. Ill — U2°C) (50 g) 
was dissolved in anhydrous tetrahydrofuran (40 ml) and to the solution was added 

1 5 lithium aluminum hydride (1 .5 g) under cooling with ice followed by heating under 1 5 

reflux for 20 min. while stirring. Aqueous ether and aqueous sodium hydroxide 
solution were added to the resulting reaction mixture to separate an organic layer. 
10% Hydrochloric acid was added to the organic layer to separate water layer. The 
water layer was alkalized with the addition of an aqueous sodium hydroxide 

20 solution, extracted with benzene, and the extract was washed with water, dried 20 
over sodium sulfate and concentrated under reduced pressure to obtain 1.2 g of 1- 
N-monomethylaminopropyl-3-phenylindazole as an oily product. The product was 
converted to its oxalate by a conventional way and then recrystallized from 
methanol to obtain crystals having a melting point between 197— 198°C (de- 

25 composition). 25 
Analysis* 

Calcd. for C»H M N s 0 4 : Q64.21; H,5.91; N,11.82(%) 
Found: C, 64.26; H,5.95; N,11.97(%) 

* Example 28. 

30 By the procedure similar to that described in Example 27, 1-N-monomethyl- 30 

carbamoylethyi-3-phenyl-5-chloroindazole (m.p. 123— 125°C) (5.0 g) was treated 
with the use of lithium aluminum hydride (1.5 g) to obtain 2.0 g of 1-N- 
monomethylaminopropyl-3-phenyl-5-chloro-indazole oxalate having a melting 
point between 203— 204°C (decomposition) after recrystailization from ethanol. 

35 Analysis: . ^ 

Calcd. for Q.H.NAC1: C, 58.54; H,5.17; N, 10.78 (%) 
Found: C, 58.89; H,5.16; N, 10.58 (%) 

Example 29. 

By the procedure similar to that described in Example 27, 1-N-monomethyl- 
40 carbamoylethyl-3-phenyl-5-methyIindazole (m.p. 12&— 130°C) (5.0 g) was treated 40 
with the use of lithium aluminum hydride (1.5 g) to obtain 1.8 g of 1-N- 
monomethylaminopropyl-3-phenyl-5-methyiindazole hydrochloride having a 
melting point between 148— 149°C after recrystailization from ethanol-ether. 
Analysis* 

45 Calcd. for C 18 H n NjCl: C, 68.45; H,7.02; N, 13.30 (%) 45 
Found: C, 68.70; H,7.05; N,13.35(%) 

Example 30. 

Oily l-N-phenylpiperazinocarbonylethyl-3-phenyl-5-methylindazole (4.0 g) 
which had been prepared by reacting in order l-hydroxycarbonylethyl-3-phenyl-5- 

50 methylindazole with ethyl chlorocarbonate and N-phenylpiperazine was treated 50 

with the use of lithium aluminum hydride (1.2 g) by the procedure similar to that 
described in Example 27 to obtain 6.1 g of l-N-phenylpiperazinopropyl-3-phenyl- 
5-methyIindazoIe hydrochloride having a melting point between 195 — 200°C after 
recrystailization from ethanol-ether. 

55 Analysis: 55 

Calcd. for C„H 30 N 4 .HC1: C, 72.55; H.6.99; N, 12.53 (%) 
Found: " C, 72.46; H,7.02; N, 12.57 (%) 

Example 31. 

By the procedure similar to that described in Example 27, l-N,N-dimethyl- 
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carbaraoylethyl-3-phenyl-5-methylindazole (m.p. 99— 100°C) (5.0 g) was treated 
with the use of lithium aluminum hydride (1.5 g) to obtain 1.9 g of l-N,N-dimethyl- 
^ no P^py^H^yl'S'mtthy\''mdB^o\c oxalate having a melting point between 
184— 185°C after recrystallization from ethanol. 
«# 5 Analysis* 

Calcd LforCaHaNaCV C, 65.78; H,6.57; N, 10.96 (%) 5 
Fou «d: C, 65.70; H,6.61; N, 10.82 (%) 

Example 32. 

i a . L By fl e P r t ocedurc sir nilar to that described in Example 27, l-carbamoytethyl- 

10 3-phenyl-5-cUoroindazole (m.p. 156— 157°Q (5.0 g) was treated with the use of 10 

lithium aluminum hydride (1.5 g) to obtain 2.0 g of l-aminopropyl-3-phenyl-5- 

chloroindazole hydrochloride having a melting point between 163— 164°C after 

recrystallization from ethanol-ether. 

Analysis: 

15 Calcd.forC w H n N 3 Cl 2 : C, 59.64; H,5.32; N, 13.04 (%) 15 
Found: C.59.65; H,5.42; N, 13.20(50 

Example 33. 

rt i-^haUmidopropvW-phenvl-S-chloroindazolc (8.3 g) and hydrazine hydrate 
(2.0 g) were added to ethanol (150 ml) followed by heating under reflux for 3 hours. 

20 The reaction mixture was concentrated under reduced pressure and to the residue 20 
were added benzene (150 ml) and 10% aqueous sodium hydroxide solution (200 ml) 
followed by stirring at room temperature for 1 hour. The organic layer was 
separated from the mixture and it was washed with water, dried over sodium 
sulfate and concentrated under reduced pressure to obtain 5.5 g of l-aminopropyl- 

25 3-phenyi-5-chloroindazole as an oily product. The product was treated with ether- 25 
hydrochloric acid to form its hydrochloride. After recrystallization from ethanol- 
ether, the product had a melting point between 163 — 164°C. 
Analysis: 

Calcd.forC l6 H 17 N,a,: C, 59*54; H,5.32; N, 13.04 (%) 
30 ^und: C,59.*5; H.5.28; n| 13.19(g) 30 

Example 34. 

By the procedure similar to that described in Example 33, 1- 
phthalimidopropyi-3-phenyl-5-methylindazole (5.0 g) and hydrazine hydrate (1 .5 g) 
were treated to obtain 3.1 g of l-aminopropyl-3-phenyl-5-methylindazole as an oily 
35 product. The product was converted by a conventional way to its hydrochloride 35 
having a melting point between 161— 163°C. 
Analysis: 

Calcd for C^HjoNjCI: C, 67.65; H, 6.68; N, 13.92 (%) 
Found: C, 67.64; H,6.76; N, 13.63 (%) 

40 Example 35, 40 

By the procedure similar to that described in Example 33, 1- 
phthalimidopropyl-3-phenylindazole (6.0 g) and hydrazine hydrate (2.0 g) were 
treated to obtain 3.8 g of l-aminopropyI-3-phenylindazoIe as an oily product 
Infrared Absorption Spectra: (neat) (cm" 1 ) 

45 3370, 3050, 2930, 2870, 45 

1615, 1605, 1495, 1150, 
778, 750, 695 

NMR: a (CDCl,) 

1.57 ( — NH 2 , 2H) 

* 50 2.06 (— C-CH,— C— , 2H, quintet) 50 

2.73 (-CHjNH,, 2H, triplet) 

, 2H, triplet) 
7.0—8.1 (aromatic proton, 9H) 




50 
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Example 36. 

3-Phenyl-5-fluoroindazole (2.12 g), paraformaldehyde (0.33 g), piperidine (I g) 
and IN aqueous sodium hydroxide solution (1 ml) were added to ethanol (30 ml) 
followed by heating under reflux for 3 hours. The reaction mixture was 
5 concentrated under reduced pressure and the residue was dissolved in benzene, 5 

washed with water, dried over sodium sulfate and concentrated under reduced 
pressure to obtain 1.9 g of l-piperidinomethylO-phenyl-5-fluoroindazole having a 
melting point between 82 — 84 3 C after recrystallization from methanol. 
Analysis; 

10 Calcd. for C 19 H M N 3 F: C, 73.76; H,6.52; N, 13.58 (%) 10 

Found: C, 73.94; H, 6.46; N, 13.83 (%) 

Example 37. \ 
3-Phenyl-5-chloroindazole (4.57 g), piperidinoethyl chloride (3.6 g), and 
triethylbenzylamraonium chloride (0.5 g) were added to 50% aqueous sodium 

15 hydroxide solution (5 ml) followed by stirring at 70°C for 1 hour. After completion 1 5 
of the reaction, the mixture was extracted with benzene and the extract was 
washed with water, dried over sodium sulfate and concentrated. The residue was 
treated with ethanol-hydrochloric acid to obtain 4.3 g of l-piperidinoethyl-3- 
phenyl-5-chloroindazole hydrocloride having a melting point between 230— 235° C 

20 after recrystallization from acetone. 20 
Analysis! 

Calcd. for QoH^NjCl,: C, 63.83; H,6.i6; N, 11.17(50 
Found: C,64.26; H,6.19; N,11.34(%) 

Example 38. 

25 By the procedure similar to that described in Example 27, 1 -N-mono(n-butyi)- 25 

carbamoyIethyl-3-phenyIindazole (3.5 g) was treated with the use of lithium 
aluminum hydride (1.0 g) to obtain 0.3 g of l-n-butyiaminopropyl-3-phenyI- 
indazole as an oily product. The product was converted to its oxalate which had a 
melting point of 181~183°C after recrystallization from methanol. 
30 Analysis: V; 30 



Calcd. for C^Nfo: 



Found: 



C, 66.48; H.6.85; N, 10.57 (%) 
C66.31; H,6.90; N,11.66(%) 



Example 39. 

By the procedure similar to that described in Example 27, 1-N-monoallyl- 
35 carbamoylethyl-3-phenylindazoIe (3.5 g) was treated with the use of lithium 35 
aluminum hydride (1.0 g) to obtain 0.9 g of l-monoaIlylaminopropyl-3- 
phenylindazole as an oily product. The product was converted to its oxalate which 
had a melting point of 203°C after recrystallization from methanol. 
Analysis: 

40 Calcd. for C,,H M N 3 0 4 : C, 66.13; H.6.08; N,11.02(%) 40 
Found: C.66.19; H.6.08; N,11.12(%) 

WHAT WE CLAIM IS:— 

1. An indazole derivative having the formula: 




rr 

R 1 - 



45 wherein X is a hydrogen atom, a halogen atom or a lower alkyl group; each of R 45 
and R' is a hydrogen atom, a lower alkyl group or a lower alkenyl group, or R and 
R', together with the nitrogen atom to which they are attached, form an 
unsubstituted or substituted heterocyclic ring; and n is 1, 2 or 3. 
2. An indazole having the formula: 




F 

N 



... v ..y 
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3. An indazole derivative having the formula: 



nittfl^Z^ orTS RMoSth^hffi T P: CaCh ° f R 



Aa, — 



wherein X is a hydrogen atom, a halogen atom or a lower alkyl group; and n is 1, 2 
5. An indazole derivative having the formula: 





M 



wherein X is a hydrogen atom, a halogen atom or a lower alkyl group; and n is 1, 2 

6. An indazole derivative having the formula: 

7. }-Dimethylaminoethyl-3-phenylindazole. 

8. -Dimethylaminoethyl-3-phenyl-5-chIoroindazoIe. 
?^ l " D i^ h y Iai n in oethyl-3-phenyl.5-methylindazole. 

0. -Diethy aminoethyl-3-phenyl-5-chloroindazo!e. 
V -R! e ^y Iam f n °ethyi-3-phenyl.5-methyIinda2ole. 
2- J-Diethylaminoethyl-3-phenvlindazole. 
13. -Dimethylaminopropyl.3-pheny]indazole. 

4. -Dimethy}aminopropyl.3-phenyI-5.chloroindazoIe. 

5. -Dimethy aminopropyl.3.pheny|.5.bromoindazole. 

6. -D;methylammopropyl-3-phenyI.5-methylinda2ole. 
o }"^!P endino P ro Pyl-3-phenylindazole. 
8. -Pipendinopropyl-3-phenyN5-methylindazole. 



20. }-Morphohnocthyl-3-phenyl-5-chloroindazolc. 

21 . l-Worpholinopropyl-3-phenyI-5-methylindazole. 
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22. l-N-methylpiperazinopropyl-3-phenylindazole. 

23. 1 -N-methylpiperazinopropyl-3-phenyl-5-methylindazole. 

24. 1 -Diallylaminopropy 10-pneny 1-5-methylindazole. 

25. 1 -Morpholinomethyl-3-phenyl-5-chloroindazole. 

5 26. l-Pyrrolidinomethyl-3-phenyl-5-methylindazole. 5 

27. l-N-phenylpiperazinomethyl-3-phenylindazole. 

28. I - [2' - (4' r - chlorophenyl) - r.2',3',6' - tetrahydro - 4' - methyl]- 
pyridinomethyl - 3 - phenyl - 5 - methylindazole. 

29. 2-Morpholinomethyl-3-phenylindazole. 

10 30. l-Phthalimidopropyl-3-phenyl-5-methylindazoIe. \q 

31.1 -Phthalimidopropyl-3-phenyl-5-chloroindazole. 

32. l-Phthalimidopropyl-3-phenylindazole. x 

33. l-N-monomethylaininopropyl-3-phenylindazole: 

34. l-N-monomethylaminopropyl-3-phenyl-5<Moroindazole. 

15 35. l-N-monomethylaminopropyl-3-phenyI-5-methylinda2ole, 15 

36. l-N-phcnylpiperazinopropyl-3-pnenyl-5-methylindazole. 

37. 1 -Aminopropyl-3-phenyl-5-chloroindazole. 

38. l-Aminopropyl-3-phenyi-5-methylindazole. 

39. 1 -Aminopropyl-3-phenylindazole. 

20 40. l-Piperidinomethyl-3-phenyl-5-fluoroindazole. 20 

41.1 -PiperidinoethylO-phenyl-5-chloroindazole. 

42. l-Mono-n-butyfaminopropyl-3-phenylindazoIe. 

43 . 1 -Monoallylaminopropyl-3-phenylindazole, 

44. A process for preparing an indazole derivative as claimed in claim 2, which 

25 comprises reacting a compound having the formula 25 



35 




r 



wherein X is as defbed in claim 2, with a compound having the formula 



wherein X is a halogen atom, and R, R' and n are as defined in claim 2. 
30 45 . A process for preparing an indazole derivative as claimed in claim 3, which 30 

comprises reacting a compound having the formula: 



CH^-OH 

wherein X is as defined in claim 3, with a compound having the formula 

wherein R and R' are as defined in claim 3. m 35 

46. A process for preparing an indazole derivative as claimed in claim 4, which 
comprises reacting a compound having the formula: 



wherein X is as defined in claim 4, with a compound having the formula: 
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0 

xHV-ir 




wherein X' is a halogen atom and n is as defined in claim 4 
comp 4 ^^ 




wherein X and n are as defined in claim 5, with hydrazine. 

™ m ~;-' P r ° ces ? for Preparing an indazole derivative as claimed in claim 6 which 

comprises reducing a compound having the formula- ' hlch 

(^ n) -co-M<; Ri ) 



wherein «' is « being as defined in claim 6, and X, R and R' are as defined in i 0 

subsunti^rherfe dcrivative * c,ain * d «■ L 

is cnKi^ii pr0C ? s ^Preparing an indazole derivative as claimed in claim 1 
15 substantially as described in any of the foregoing Examples. ' 

of cl^m^^lo! 6 VatWe WheDCVer Pfepared by a process 35 c,aimed in a "y 

jn^Jfu^i P. ha ™ aceutic al. composition comprising, as active ingredient an 
indazole derivative as claimed in any of claims 1 to 43 and 51 and I 
20 pharraaceutically-acceptable diluent or carrier therefor. ' a 

HASELTINE, LAKE & CO., 
Chartered Patent Agents, 
28 Southampton Buildings, 
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London WC2A I AT, 
and 
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